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The research of topological properties of polycyclic hydrocarbons has a long
history, thereby it has promoted the research on some chemical graphs such as poly-
omino chains, hexagonal chains and so on. So far, many results have been achieved
on them. The mathematical research about them mainly focuses on tiling problem,
enumerations, matchings counting, independent sets counting and respective order-
ing problem, etc. In this article, we will consider another special chemical graph:
phenylene chains.
The dissertation includes two chapters. The fist chapter is introduction. In
the second chapter, we discuss the extremal phenylene chains on k-matchings and
k-independent sets. Denote by Pn the set of the phenylene chains with n hexagons.
For any PHn ∈ Pn, let mk(PHn) and ik(PHn) be the number of k-matchings and k-
independent sets of PHn, respectively. In this chapter, we show that for any PHn ∈
Pn and any k ≥ 0, mk(Ln) ≤ mk(PHn) ≤ mk(Hn) and ik(Ln) ≥ ik(PHn) ≥ ik(Hn),
with the left of equalities holding for all k only if PHn = Ln, the right equalities
holding for all k only if PHn = Hn, where Ln and Hn are the linear chain and
the helical chain, respectively. Futhermore, we also discuss the extremal phenylene
chains concerning Hosoya index, Merrifield-Simmons index and phenylene chains
with respect to total π-electron energy.
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B.N.Cyvin U J.Brunvou ÁxÃÄ DASTÛdualist
angle-restricted directional information Ý [42] ®cp 15 ðÔê catafusenes \
12 ðÔê soft catahelicenes ê´y#ðgµñ®Åp`ü phenylenes ´yåæêÆÇ Û12 1 Ý

1 12 ðÔ phenylenes ê´yò
n 2 3 4 5 6 7 8 9 10 11 12
Phenylenes 1 2 5 12 37 122 439 1641 6387 25198 101161
CDÁx
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W.England U K.Ruedenberg 5 n ≤ E ≤ √2mn ð3Üy
n = 6h
ðøy








































Ivan Gutman U Željko Tomović < simple
Hückel molecular orbital model[15,16]
ÍPêËpðÈ®cpïò
Û12 2 Ý [17]







3 25.01 25.11 25.05 25.04
4 33.52 33.69 33.61 33.61
5 42.02 42.28 42.17 42.18
6 50.53 50.87 50.74 50.74
7 59.03 59.45 59.30 59.31
8 67.53 68.04 67.87 67.87
9 76.04 76.63 76.44 76.44
10 84.54 85.22 85.00 85.01
11 93.04 93.81 93.57 93.57
12 101.55 102.39 102.14 102.14
13 110.05 110.98 110.70 110.71
14 118.55 119.57 119.27 119.27
15 127.05 128.16 127.84 127.84
ÿ
[18,23]
3ð§õp*.U.`ü k- üýyU k- ôyêÿ
[32]
3ð







L.Wang U Z.Li õp*.`üÊ
π- ·êÿ [30] 3ð L.Xu U X.Guo óôòÃÄí¿Àp*.á`ü¨
Wiener
yþÿåæ
























































[18,23] MNOãÎpPQUQ`R k- üýyS k- ôyLòTUMÈVWoXPQSQYR Hosoya ÷øS Merrifield-
Simmons
÷øLòTUZu[ÌOÍt2V°\L]^_`¬ZKaä¼M`¬bLc¦!defKL¡ghi¥jNOLkl©ª Ûmn
[6-10] ÝZdËV«opSqrmsj I.Gutman [t [4-5,10] Z
§2.1 uvwxyz{
|
Pn }~b n `LZ
2.1.1  PHn ∈ Pn,  PHn L n− 1 LMfMqf Ln  PHn L  P2n−2 ¡¢
(n − 1) LMf£¤Mqf Hn ¥¦ 4(a) M 4(b) §Z
2.1.2[23,27]  G ¨©¥ª«ª¬­ §M®R¯°V±² k M
mk(G) }~ G ³L k- ´µ²M¶ G ³ k- ­·²L²Z\¸¹MºO»¼_
m0(G) = 1 M mk(G) = 0 (k < 0) Z
2.1.3[23]  G ¨© ¥ª«ª¬­ §M®R¯°V±² k M








































2.1.6[23]  x LÀ]ÁÂ f(x) = ∑nk=0 akxk, g(x) = ∑nk=0 bkxk M¦Õ
(1)
®RÖ 0 ≤ k ≤ n Mb ak ≤ bk M f(x)  g(x) 
(2)f(x)  g(x) ×ØKÙ k ÚÛ ak < bk M f(x) ≺ g(x) Z

4.
` Ln Ü£¤` Hn
aÈºOÝÞKß[àáâ³ãX¬äå|LVæçèéÕ [32-36] Zêë
2.1.1  G ìíÀÇî G1 S G2 M
(i) ZG(x) = ZG1(x)ZG2(x) M




(i)  uv ∈ E(G) M ZG(x) = ZG−uv(x) + xZG−u−v(x) 
(ii) u ∈ V (G)MNu = {v | uv ∈ E(G)}∪{u}M YG(x) = YG−uv(x)+xYG−u−v(x)Zêë
2.1.3
®R ∀uv ∈ E(G) Mb
(i)ZG(x) − ZG−u(x) + xZG−u−v(x) ≥ 0 
(ii)YG(x) − YG−u(x) + xYG−u−v(x) ≤ 0
Z













§2.2 ö÷øùúû k- üýþw k- ÿ þù
ë
2.2.1
®R ∀n ≥ 1  PHn ∈ Pn deÖ k ≥ 0 
mk(Ln) ≤ mk(PHn) ≤ mk(Hn)
Z
ïð®Rb k ñÂ­ñròóâ PHn = Ln ®Rb k ñÂ­ñròóâ PHn = Hn Zë
2.2.2
®R ∀n ≥ 1  PHn ∈ Pn deÖ k ≥ 0 
ik(Ln) ≥ ik(PHn) ≥ ik(Hn)
Z
ïð®Rb k ñÂ­ñròóâ PHn = Ln ®Rb k ñÂ­ñròóâ PHn = Hn Zß[³º	
àá¦½À»	Ç¸Ü» 2.2.1 S» 2.2.2 ñZë
2.2.3
®R ∀n ≥ 1  PHn ∈ Pn 
(i)  PHn 6= Ln  ZPHn(x)  ZLn(x) 
(ii)  PHn 6= Hn  ZPHn(x) ≺ ZHn(x) Zë
2.2.4
®R ∀n ≥ 1  PHn ∈ Pn 
(i)  PHn 6= Ln  YPHn(x) ≺ YLn(x) 
(ii)  PHn 6= Hn  YPHn(x)  YHn(x) Z» 2.2.3 S» 2.2.4 ®R n = 1, 2 òf P1 = {L1} = {H1} 
P2 = {L2} = {H2}
Z½¾º	s n ≥ 3 Z¯°

















§2.3 ö÷øùúû k- üýþù 
fj!ã"#³º	
| G É}~ ZG(x) $
 5 dei 2.1.1(i) i 2.1.2(i) Û¦½%Â_
PHn = (1 + 6x + 9x









































(1 + 4x + 3x2)PHn−1 + (x + 3x
2 + x3)(PHn−1 − an−1)
+(x + 2x2)(PHn−1 − bn−1) + (x2 + 2x3)(PHn−1 − an−1 − bn−1), if a = tn,
(1 + 4x + 3x2)PHn−1 + (x + 2x
2)(PHn−1 − an−1) + (x + 2x2 + x3)
(PHn−1 − bn−1) + (x2 + x3)(PHn−1 − an−1 − bn−1), if a = un,
(1 + 4x + 3x2)PHn−1 + (x + 2x
2 + x3)(PHn−1 − an−1)
+(x + 2x2)(PHn−1 − bn−1) + (x2 + x3)(PHn−1 − an−1 − bn−1), if a = vn,
(1 + 4x + 3x2)PHn−1 + (x + 2x
2)(PHn−1 − an−1) + (x + 3x2 + x3)
























(1 + 3x + x2)PHn−1 + (x + 2x
2)(PHn−1 − an−1) + (x
+x2)(PHn−1 − bn−1) + (x2 + x3)(PHn−1 − an−1 − bn−1), if a = tn, b = un,
(1 + 3x + x2)PHn−1 + (x + x
2)(PHn−1 − an−1)
+(x + x2)(PHn−1 − bn−1) + x2(PHn−1 − an−1 − bn−1), if a = un, b = vn,
(1 + 3x + x2)PHn−1 + (x + x
2)(PHn−1 − an−1) + (x
+2x2)(PHn−1 − bn−1) + (x2 + x3)(PHn−1 − an−1 − bn−1),if a = vn, b = wn$
(3)&'%Â




PHn ∈ Pn (n ≥ 2) b
(i)PHn − tn  PHn − vn × PHn − wn  PHn − un 
(ii)(PHn−tn)+(PHn−un)  (PHn−un)+(PHn−vn)× (PHn−wn)+(PHn−vn)
 (PHn − un) + (PHn − vn) 
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